Background: Overweight and obesity present a growing health problem among Africans from all socioeconomic status. In Sub Saharan African, obesity is not only a consequence of overnutrition but possibly from excessive consumption of unbalanced diet dominated by carbohydrates and saturated fats. Characteristics of the distribution of obesity/overweight in Nigeria include its high prevalence along with socioeconomic class and in mid-life. Methods: Using the WHO STEP-wise approach to surveillance of noncommunicable diseases, we conducted a cross-sectional descriptive study of the adult population living in two urban slums in Enugu. The study was carried out in 2013. Statistical analysis was done using SPSS version. Results: A total of 605 (414 women (68.4%) and 191 (31.6%) men were recruited and analysed. The mean body mass index was 25.8 kg/m 2 higher in females (26.7 kg/m 2 ) than males (24 kg/m 2 ) p < 0.01. The prevalence of overweight and obesity is 29.4% (178/605) and 19.5% (118/605) respectively. There also a modest prevalence of underweight 4% (24/605) among the population. All classes of obesity were significantly more prevalent in females. Significant positive correlates of BMI were: female sex (r = 0.21, p < 0.001), systolic blood pressure (0.25, p < 0.001), DBP (0.27, p < 0.001), fasting blood glucose (0.19, p < 0,001) and positive history of hypertension (0.23, P < 0.001). Negative correlates were physical activity and use of tobacco (0.2 (<0.001) and −0.16 (<0.001) respectively). Conclusion: The prevalence of obesity is relatively high in two urban slums in Enugu and co-exists with a modest rate of underweight. Public health and community-based approaches should be used to tackle these two-opposing social/health problems.
Introduction
Overweight and obesity present a growing health problem among Africans from all socioeconomic status [1] [2] [3] [4] [5] . In Sub Saharan African (SSA), obesity is not only a consequence of overnutrition but possibly from excessive consumption of unbalanced diet dominated by carbohydrates and saturated fats [4] [5]. Poor nutrition coupled with low levels of physical activity associated with urbanization as well as other factors has resulted in high rates of metabolic syndrome and other non-communicable diseases in the sub-continent [6] [7] . Obesity is a risk factor for premature death for individuals younger than 65 years old, it is a risk factor of many cardiovascular and non-cardiovascular disorders including several types of cancers, arthritis, gall bladder stone and amenorrhea [5] [8] .
Worldwide, an estimated 2.8 million people die each year from complications related to obesity [9] . The prevalence of obesity in West Africa was estimated at 10.0% [10] but vary widely within the region [9] [10] [11] [12] . The prevalence of obesity in SSA ranged from 3.5% in Eritrea to about 64% in Seychelles.
Women, in general, have higher prevalence of overweight and obesity than men in all SSA countries. The highest prevalence of overweight is in Seychelles (73.8%) while the lowest in Ethiopia (3.7%) [9] .
In Nigeria, the prevalence of overweight individuals ranged from 20.3% - 35 .1%, while the prevalence of obesity ranged from 4.6% -22.2% [1] [2] [3] [13]- [22] . The prevalence of obesity and overweight varies between geographical regions in Nigeria. Higher prevalences have been recorded in southern parts of the country with female preponderance [1] [20] . Among the Kalabaris [1] (south-south Nigeria) where fattening rituals may be performed for women, that prevalence of obesity was estimated at 47.3%.
Other characteristics of the distribution of obesity/overweight in Nigeria include its high prevalence along with socioeconomic class and in mid-life [13] - [19] with some studies reporting that more than 55% were either overweight or obese [1] [13]. The peak prevalence of obesity in most studies from Nigeria is midlife [1] [2] [3] [15] [20] , while the lowest prevalence of obesity is observed below 20 years [15] [20] .
Reports from other SSA countries have reported high prevalence of obesity.
The prevalence of obesity reported in Ouagadougou, Burkina Faso in 2014, gave a 30.5%, 22% prevalence of overweight and obesity respectively [23] . Systemic reviews and other studies on the subject suggest high and wide ranges in the prevalence of overweight and obesity [5] [6] . Quantifying the prevalence of obesity is important to draw health policy makers attention to address this problem.
The aim of this study was to describe the prevalence of overweight, obesity in an urban settlement in Enugu, South East Nigeria.
Methods

Setting
Using a purposive sampling method, we selected 2 urban settlements (Agu-Abor 
Study Design
A cross-sectional descriptive study was done to survey the adult population living in both localities. The study was preceded by sensitization meetings in the community which included both religious and elected leaders. Community-wide awareness announcements were carried out in churches and other public places.
Following community entry, all participants who came out for the survey were interviewed by teams of research assistants. Using the WHO STEPS instrument [26] , data on selected socio-demographic characteristics and lifestyle behaviors including, physical activity was collected. Inclusion criteria was all consecutive consenting adults 20 years and above, while the exclusion criteria were a refusal to participate. Pregnant women, patients on steroids and individuals who could not be weighed or have their heights measured were interviewed but their data were not included in the final analysis. Clinical assessment of the participants was carried out in a field. Data on weight, height, blood pressure, fasting blood glucose, as well as past medical history, were collected at this phase of the study.
Biochemical measurements (excluding fasting blood glucose) were not done. [28] . Weight was measured using a standard bathroom scale in kilograms (nearest 0.5kg). Scales were calibrated and recalibrated on daily basis by re-adjusting their pointers to zero. At the beginning of the study, scales were compared with standard scales used in the hospital. Bathroom scales were used because of cost and availability.
Height was measured in centimetres using a straight centimetre ruler with the patient standing erect on a flat surface.
Fasting blood glucose (FBG) was measured using a glucometer (Fine test premium, Infobia co Ltd, Dongan-gu. South Korea) after an overnight fast. The fine test control solution was used to check and test strips to make sure they are properly working. Classification of diabetes and prediabetes was based on the WHO criteria [29] .
Diabetes was defined as the previous history of diabetes and/or use of hypoglycemic agents and FBG within the diabetic range on two occasions during the survey period [29] . Individuals with systolic blood pressure (SBP) of ≥140 mmHg and/or diastolic blood pressure (DBP) of ≥90 mmHg, past medical history of hypertension and/or use of anti-hypertensive drugs were considered as having hypertension. Stroke was defined as a clinical syndrome of rapidly progressive symptoms and signs of focal or global neurological deficit lasting more than one hour of which there is no apparent cause other than the vascular origin, and/or past medical history of stroke diagnosed by qualified personnel (doctors). Current tobacco use was defined as the use of any form of tobacco in the past 4 weeks. Estimated alcohol use and quantity were defined as (mean quantity) the consumption of any alcoholic beverage in a week. Artisans were defined as skilled manual laborers. Physical activity was graded based on the 2008 Physical Activity Guidelines for Americans [30] . Office workers getting little or no exercise were classified as having sedentary life style or low physical activity. Construction workers, artisans/ craftsmen or persons running 1 h daily were categorized as having moderate physical activity. Agricultural workers or person swimming 2 h a day or all cases where total activity exceeds that of those with moderate activity such as artisans who are involved in the lumber industry were grouped as having vigorous physical activity. Levels of physical activity were estimated based on the type of occupation, time spent at work and recreational activities (total weekly amounts of physical activity).
Level of education was the individual's highest educational (formal) attainment based on the Nigerian school system. Sample size was calculated using the Taro Yamane formula [31] , N = N/1 + N(e) 2 . Where: n = required sample size, e 2 = error limit and N = estimated adult population in both settlements. N = estimated population of the community (9000), e = 0.05. N = 9000/9000 * 0.0025 = 9000/22.5 = 400. With an expected 10% attrition rate, a minimum of 440 individuals will be screened. and used tobacco (males 73 (38.2%), females 61 (14.7%), P < 0.01) ( Table 1 ).
The distribution of fasting blood glucose and mean blood pressure measurements are also shown in Table 1 . Mean fasting glucose level was similar in males and females. P = 0.98. The mean blood pressure of the participants was 133.7 mmHg (95% CI, 131.7 -135.9) systolic and 83.4 mmHg (95% CI, 82.4 -84.7) diastolic. Systolic blood pressure was significantly higher in males than in females. P = 0.01. Past medical history of hypertension, previous diabetes and stroke was documented in 23%, 5.3% and 2.8% of the population sample respectively.
Overweight and Obesity
The distribution of BMI in the study population is shown in Table 2 All classes of obesity were significantly more prevalent in females (Table 3) .
Whereas none of the males had grade III obesity, IT was seen in 3.4% of the females. The age distribution of obesity showed that obesity peaked from 45 -54 91 (22) 58 (14) 26 ( years. This pattern was similar in males and females. As expected obesity was more prevalent in people with sedentary lifestyles 25.3% (Table 3) . Table 4 
Discussion
Overweight/obesity is an important aspect of the multidimensional health challenges facing the SSA. Major risk factors for the disease entities such as hypertension, diabetes and cerebrovascular/cardiovascular disease are largely preventable by basic and simple measures such as lifestyle changes. This is especially true for obesity. Current estimates on the prevalence of overweight and obesity in SSA vary widely because of several overlapping factors: cultural, socioeconomic status, levels of physical activity as well as genetic [5] [6] . In a study from Sokoto in North West Nigeria, more than 12.5% and 9.7% of the university staff interviewed believed that obesity is good and God-given respectively [32] .
Among the Kalabaris in South-south Nigeria, 64.5% of women were found to be obese, most of whom visited "the fattening room" where women are treated to become fat after delivery [1] . This study has demonstrated a 29.4% prevalence of overweight and 19.5% prevalence of obesity (with a peak age prevalence of 45 - The reported prevalence of obesity in the index study is within the range previously reported not only in Nigeria but also from another part of SSA [1] - [6] [20] [21] [22] . Studies from Nigeria showed a range of 4.6% (in Maiduguiri) to 62.6% in Akwa Ibom [2] [14] depending on the location and the group studied. All studies done among civil servants/office workers in all parts of Nigeria gave high prevalences of obesity [13] [14] [21] . Together with the index report, these previous studies support the increasing burden of overweight and obesity and its attendant consequences in SSA. In the West African sub-region, an overall prevalence of 10% was reported by Abubakari et al. [10] , nevertheless, it differed widely between countries [5] [6] [12] [33] [34] . A major limitation in comparing these studies is the use of different criteria in the assessment of overweight/obesity and study location (rural and urban vs rural only or urban only) as well as age group surveyed.
The mean BMI (25 kg/m 2 ) is similar to reports by Nwoka et al. [31] in Sokoto but lower than 30 kg/m 2 and 35.2 kg/m 2 reported by Adienobo et al. [1] among the Kalabaris in Port Harcourt and Ogunjimi et al. [14] in Akwa Ibom among nurses. Like many studies emanating from urban areas, the prevalence of overweight and obesity may be considered to be high in the index study. Several explanations have been posited for the urban rural dichotomy in the prevalence of overweight/obesity. Urbanization has been associated with the increased availability of energy-rich foods that have been shown to particularly influence the quality of diets and nutritional well-being [ . This has always involved a shift from traditional diets and lifestyle to foods rich in fat and refined sugars as well as adopting sedentary lifestyles. Whereas in rural areas everyday activity may involve a lot of manual labor and walking long distances, urban dwellers are more likely to take modern means of transportation, work in offices/factories or become traders. The distribution and pattern of different classes of obesity show that most subjects had class I obesity. This is similar to reports by Amira et al. [15] .
Some studies commented on the prevalence of underweight in their cohorts.
We reported a prevalence of 4% which is close to 3.1% reported by Amira et al. [15] but much higher than 1%, 0.7% and 1.7% reported by Adienbo et al. [1] , Iwuala et al. [38] and Desalu et al. [20] . In a study from Northeastern Nigeria, the prevalence of underweight was as high as 29.1% [2] .
As in most studies, women in this study weighed more than men and female gender was strongly associated with obesity. [42] . Until recently, in south-east Nigeria where this study was conducted women and children are expected to be "well nourished" and be "presentable" in order not to put the family to shame. A positive association between obesity and food insecurity has been described in women [43] [44] suggesting that women of all socioeconomic class may be at risk of developing obesity in SSA.
The age distribution of obesity showed a peak age range of 45 -54 years similar to the findings by Amira et al. [15] [12]. Generally, the risk of hypertension increases with BMI. This is thought to be caused by increased fatty tissue which elevates vascular resistance which in turn increases afterload and sympathetic tone leading to the activation of renin angiotensin system hence a vicious loop is formed. Leptin 5 (and other neuropeptides), hyperinsulinemia also provide possible links between obesity and high blood pressure [8] . This relationship may also explain the positive correlation between fasting blood glucose and obesity. A significant increase in the incidence of hypertension among obese participants, without a history of hypertension, has been recorded in a cohort of obese individuals [48] [49] [50] .
As expected, obesity was more prevalent in people with sedentary lifestyles 25.3%.
Obesity increased with decreasing levels of physical activity in the present study. This agrees with previous studies [51] [52] [53] . Several factors such as urbanization, occupation and unhealthy diet lead to obesity by reducing the level of physical activity. Iwuala et al. [38] reported that 79.2% of healthcare workers who were described as living sedentary lifestyles were twice more likely to be overweight compared to those who were physically active.
In this study, we found a weak correlation between obesity and tobacco use and no correlation with alcohol intake. The association between alcohol consumption, smoking, and obesity is not consistent [5] Previous studies on rates of cigarette smoking range between (13.1%) and 32.8% [3] [18] [20] . Similar to some of these studies, tobacco was used commonly among males. Obesity has been reported to be higher among smokers [54] . Tobacco has an additive effect to that of overweight and obesity as major risk factors for cardiovascular disease. In addition to the high rate of hypertension found in the index study, many of the subjects are in danger of severe cardiovascular events. The weak correlation noted in the index study may be explained by the inclusion of all forms of tobacco use.
The main limitation of the present study is the number and people and locations studied within Enugu metropolis hence may not be representative of the entire population of Enugu urban or state. Further studies involving urban and rural areas of the State are required to obtain an overall prevalence of obesity in the state. The cross-sectional design of this study does not allow longitudinal evaluation of body mass over time especially with relation to physical activity.
This is important because of the growing awareness of physical activity and cardiovascular disease prevention in Nigeria. Nevertheless, this study provides an estimate of overweight and obesity in Enugu which may be used as a reference point for other studies from the city and region.
Recommendations
Public health education programs using different media should emphasise the rising problem of obesity and health risks related to it. The problems associated with obesity should be included in the basic school curriculum early enough in our institutions. The increasing awareness of physical fitness should be encouraged especially in schools and places of work.
